We give simple direct proofs of some hyperelliptic function identities conjectured by R. J. Baxter which arose in his study of the chiral Potts model.
Introduction
In a recent paper [1] 
He then defines
V (x) = Φ(1, 1), V j (x) = Φ j (1, 1), j = 0, 1, 2.
He states various relations involving the V 's, and shows that they follow from results in [2] . It seems desirable to present proofs of his relations, as direct and simple as possible, and that is what we shall attempt to do here.
The relations we shall prove are as follows.
We shall see that (1) is trivial, (2) follows easily from the definitions, (4), (5) and (6) follow easily from (3) and (7) follows easily from (6). (3) is a little harder.
Proofs
We have
This establishes (1).
This is (2).
We now prove (3).
We have, with ω 3 = 1, ω = 1,
Next we have
Putting x, ωx, ω 2 x for x and multiplying the three results gives (note that V 0 (x) contains only powers of x congruent to 0 modulo 3, V 1 (x) contains only powers of x congruent to 1 modulo 3)
which is (4)
Again from (3) we have
It follows that (see note above)
The second of these is (6). The first gives, by virtue of (2),
which is (5). Put k = (m − n − 1)/3, l = (m + 2n − 1)/3.
Then m = 2k + l + 1, n = −k + l, m 2 + mn + n 2 = 3k 2 + 3kl + 3l 2 + 3k + 3l + 1 and
2 +k+l .
(7) now follows from (6).
